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SYSTEM AND METHOD FOR FHUNG BRICKS 



(0001] Brick are classified under NAICS "Brick and Structural Clay TUe". Most brick 
made in America are "face brick" used in combination with wooden fiame or concrete block 
for building fecings. There are also paving brick used for sidewalks, streets and driveways 
and structural tile, usually glazed, used in public buildings like schools for interior walls 
such as bathrooms and hallways. Some small percentage of brick in various sizes is used 
for structural walls. 

[00021 Nearly all brick are fu-ed in "tunnel kilns" which is a continuous firing process 
where the product is placed on "kita cars" that carry it through the kiln during the firing 
process, entering the kihi in the unfired state and exiting fired. 

[00031 Most tunnel kilns for brick manufacture have a refractory base on the kihi car 
upon which the brick are stacked. The most common currently used practice is to stack 
bricks on a solid deck 8 to 14 courses high and 3 brick long with a space for firing between 
these packs. This results in a pack that is approximately 30" to 40 " high by 26" deep. The 
width of the pack is typicaUy 20 feet or more. The firing lane between packs is around 20 
Burners fire in these lanes from either the top or the sides. For this type firing, the car is 
pushed incrementally aligning the firing lane with the burners after each "push" (Called 
"index pushing"). 

[00041 There is also a practice where brick are stacked on a raised deck and burners fire 
under and over the load. With this practice, when the brick are stacked 8 to 14 courses high, 
the firing cycle is similar to index firing concept, typically 48 hours. All other things being 
equal, the higher the set the longer the cycle. 

[00051 There has been some kibis built with "low set" or 2-high. With this type setting 
it has been demonstrated that the firing cycle is shortened dramatically to as low as 4 hours, 
depending on the characteristics of the raw material. The overall economics of the low set 
approach do not appear to favor the process, as few manufacture's are using it. 



[0006J Nearly all new plants are built with systems for automatically stacking the bricks 
onto the kiln cars. Robots are now used for this, but the basic process has not changed in 
the last 35 years. Groups of brick are lifted and placed in the stack. 

[0007] The process that we wish to patent is a system where bricks, stacked 2-high, are 
loaded onto a sihcon carbide structure in multiple levels (we are targeting 4 levels). With 
this, unlike the conventional method, the levels are spaced such that the hot gases fiom the 
kihi heats the levels independently rather than heating through the tall stack. The faster rate 
of heating leads to faster firing cycles. Brick as formed (by an extrusion process) have 18% 
moisture that must be removed prior to firing. For the same reason, as with firing, the 
drying process can be accelerated. Faster cycles result in smaller kiks and dryere that have 
a significant impact on the capital outlay for constructing a new plant. Our approach offers 
better overall economics than the low-set approach because the firing cycles will be nearly 
the same and we wiU have 8 brick high (4 levels at 2) where low set has 2 brick high. 

[0008] Our system for loading of the brick onto kik cars has not been used for brick 
making. After the kik car is precisely positioned in fiiont of the machine, a carnage with 
rollers extends between the levels. In its final position, the carriage is lifted, raising the 
roUers between the ceramic beams to a level such that the top of the rolls are above the top 
of the beams. The entire level of brick (2-high by 8 wide by 7 long) are rolled mto position 
over the beams by powering the rolls, k the final position, the rolls stop and the carriage 
lowers, placing the bricks onto the beams. Loadmg starts at the top level and repeats until 
all 4 levels are loaded. As each bay is loaded, the car is moved and the next bay loaded. 

[0009] For unloadmg, the reverse process is used. Brick are unloaded fiom the bottom 
up. 

(00101 Our process for buildkg the cars involves anchoring the post securely m steel 
sockets m the kik car fi^me using reflectory concrete. The mam beams are held by the 
posts and run lengthwise of the kik car. The smaller beams, that hold the brick, rest on the 
main beams. Posts and main beams are made of siUcon carbide. The cross beams may be 
of cordierite, mullite or silicon carbide. 

2 



[001 1] During installation of the posts, the kiln car is held in position by a lug fastoied 
to the kiln car frame. With this as the reference point, the posts are placed into a fixture, 
such that they are held in a predetermined way with respect to position, elevation, and are 
plumb. The fixture is lowwed, putting the post into the sockets of the kihi car at the desired 
elevation. The refractory concrete ("castable") is applied and after it sets, the posts of all 
cars are in the same position with respect to the lug. The lug is used at the load and unload 
machines for positioning the cars, thus all kihi car posts and beams are the same for loading. 

[0012] The car fiame, in the area around the posts, is insulated with ceramic fiber. Most 
designs, excepting some of the low-set designs, do not use ceramic fiber as the load is 
supported on the refractory that rests on the kihi car. The ceramic fiber is much lower in 
density than the conventional refixictory that must carry the load of brick m addition to 
insulating the frame. On each cycle less heat is required to heat the low mass ceramic fiber 
than is needed for heating the dense refractory, thus fiiel savings occurs with the use of 
ceramic fiber. 

[0013] In addition to lower capital cost, there are many other benefits to our system 
including lower fuel consumption and higher quality levels and lower losses. 
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